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Abstract
This study sought to examine the relationship between the sociocultural factors that shape diet, physical activity, and nutri-
tional status outcomes among seniors in Anchorage, Alaska. Alaskan seniors are an ideal study population because the state 
has the fastest growing senior population in the United States. Since much health research in the circumpolar north focuses 
on the influence of the economic or rural environment on nutrition, there is a need to investigate the ways social relationships 
shape diet, physical activity patterns, and nutritional status in urban spaces. This cross-sectional study included 82 commu-
nity-living men and women (mean age = 74 years) in Anchorage. Participants underwent anthropometric measurements and 
completed questionnaires on their dietary intake, physical activity, and the sociocultural influences on their diet and exercise 
practices. T-tests indicate that diet and physical activity practices in this sample do not meet national recommendations and 
that diet differs adversely from national reference samples. Mann–Whitney U tests indicate the media and friends are associ-
ated with increases in energy expenditure. Family influences increased fruit consumption, while participation in cultural and 
social events increased intake of fats and sweets. Reaching older adults through a variety of channels, including the media, 
social networks, and culturally responsive programs can alleviate some of the barriers to healthy diet and exercise patterns.
Keywords Circumpolar north · Nutrition · Exercise · Social influences · Older adult
Introduction
Over the last decade, the proportion of people over the age 
of 60 has grown faster than average [1]. As people age they 
may face public health risks, especially in terms of nutrition 
and functional ability. Older adults are particularly at risk for 
being overweight or obese, at least until they reach extreme 
old age where obesity risk may decrease [2]. Although 
researchers understand much about the biological processes 
of aging, not as much is known about the sociocultural fac-
tors that contribute to cultural variation in aging [3]. Cross-
cultural research has shown that the experience of aging is 
markedly different across the world’s populations because 
aging is a biological process rooted in sociocultural context 
[4, 5]. Specifically, cultural patterns and social relationships 
help shape dietary and activity patterns, which play a key 
role in metabolic rates and the process of aging [6].
Alaskan seniors are an ideal study population because the 
state has the fastest growing senior population in the United 
States. Between 2000 and 2013, it grew by 79% and cur-
rently makes up 9.2% of the state’s population. The number 
of Alaskans aged over 70 years has been estimated to grow 
by almost 60% in the next 7 years [7]. Anchorage is the larg-
est city in the state, where approximately 401,500 people 
currently reside [8]. Approximately 41% of Alaska’s total 
population lives in Anchorage [7]. It is also one of the most 
demographically diverse cities in the nation; the Mountain 
View neighborhood contains 3 of the top 10 most diverse 
census tracts in the country [9].
Since much health research in the circumpolar north 
focuses on the influence of the economic or physical envi-
ronment on nutrition, there is a need to investigate the ways 
social relationships shape diet, physical activity patterns, and 
nutritional status [10, 11]. There is a rich body of research 
on Alaska Native nutritional patterns in rural areas (see, 
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for example [12–14]; however, a more generalized study of 
aging among a multi-ethnic sample in an urban location is 
largely lacking in the literature.
Social connections and supports are important for healthy 
aging, which are often affected by factors such as age, sex, 
and income [15]. The “sociocultural environment” refers to 
the social and cultural context characterized by a commu-
nity’s values and beliefs. These sociocultural factors influ-
ence people’s perception and attitudes related to dietary and 
physical activity practices [16]. The reasons people choose 
certain foods to meet their dietary needs are multi-faceted 
and related to a wide range of social, cultural, and personal 
influences. Understanding the sociocultural environment 
allows researchers to uncover the pathways that may lead to 
healthy aging in the population of interest.
Methods
This research involves a mixed-methods approach that 
included participant observation, semi-structured interviews, 
a structured questionnaire, and anthropometric measure-
ments of selected White, Asian, Alaska Native, and Afri-
can American Alaskans aged 65 years and over. Research 
permissions and oversight were obtained from the Univer-
sity of Alaska Anchorage and the Alaska Area (tribal) IRB. 
Signed informed consent was obtained from all research 
participants after orally reviewing the approved, three-page 
informed consent document with participants.
All seniors recruited into the study were considered 
“community-dwelling” seniors, meaning that none were 
institutionalized or living in assisted living homes. Commu-
nity-dwelling older adults were chosen for this study because 
they exercise more agency over their meals and activities 
than institutionalized adults. There were 82 seniors who par-
ticipated in anthropometric measurements followed by the 
orally administered questionnaire.
Anthropometric measurements were taken to document 
nutritional status outcomes in the community and test the 
sample diet and nutritional status against the national refer-
ence population. The measurements included height, weight, 
and waist circumference (to calculate WtHR, or waist-to-
height ratio) using standardized procedures [17]. The die-
tary assessment portion of the questionnaire consisted of 
the Block Food Frequency Questionnaire (FFQ), a 110-item 
questionnaire designed to estimate customary intake from a 
wide array of nutrients and food groups [18]. The accompa-
nying Block Alaskan Foods Supplement was also selected 
because it contains specific local foods like berries and sea-
food that are readily available and a major source of nutrition 
for people living in the region [19]. All food items from the 
FFQ were categorized into the six food groups used by the 
CDC and USDA: vegetables, fruits, grains, proteins, dairy, 
and fat/sugars. Average intakes were calculated for each food 
item to estimate the daily servings of each food group for 
analysis and comparison with national recommendations.
The questionnaire also included the Community Healthy 
Activities Model Program for Seniors (CHAMPS) physi-
cal activity survey. The instrument covers activities under-
taken for exercise purposes during the course of the day, 
and physically active recreational activities during a typi-
cal week in the past 4 weeks. The CHAMPS is an appro-
priate instrument because it was designed specifically for 
seniors, is considered reliable, and has been validated for 
use among diverse senior populations, including commu-
nity-dwelling and retirement community residents [20, 21]. 
Physical activity frequency and energy expenditure were 
coded from this instrument to determine the distribution of 
the sample engaged in light, moderate, and vigorous physi-
cal activity for comparison with reference populations and 
national recommendations. These data were classified into 
mean weekly frequency of activities for analysis following 
published standards [22].
Finally, a sociocultural influences survey (SIS) was cre-
ated and implemented from early participant observation, 
the literature, and semi-structured interviews with 15 key 
informants [23]. This final section of the questionnaire con-
tained six likert-scale questions that allowed participants to 
rank how important various influences are on their dietary 
and physical activity patterns on a scale of 1–5, where a 
score of one means “this factor has no influence on my 
choices” ranging up to five which means “this factor is the 
most important influence on my choices.”
Data Analysis
Dietary patterns were assessed by calculating a healthy eat-
ing index score for the sample. The Healthy Eating Index 
score (HEI) is a measure of diet quality developed by the 
USDA and used in the National Health and Nutrition Exami-
nation Survey (NHANES) that demonstrates whether the 
sample meets federal dietary guidelines [24]. The HEI 
measure was calculated for this sample based on standard 
published scoring where the sum of 10 dietary components 
are weighted equally [25]. Each component of the HEI has 
a possible minimum score of 0 and maximum score of 10. 
The total maximum HEI score is 100, where a higher score 
indicates greater dietary quality, closer to the recommended 
ranges and amounts of different food groups. The HEI score 
allows comparison of dietary quality of the sample to the 
national reference population of older adults.
To calculate energy expenditure, each CHAMPS activity 
was assigned a Metabolic Equivalent value (MET), follow-
ing procedures from Stewart et al. [21] and Ainsworth et al.’s 
[26] physical activity compendium. For activities that were 
not specifically listed (e.g. water exercises), a weight value 
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was assigned by interpolating a value based on other similar 
activities (e.g. the water exercises MET value was drawn 
from water aerobics in the compendium) based on published 
standards. These MET values were used to calculate energy 
expenditure for each activity, expressed in kilocalories. 
Energy expenditure per week in exercise-related activities 
was calculated using the Revised Codebook for CHAMPS 
Physical Activity Measures [22].
All anthropometric and questionnaire data were entered 
into the SPSS dataset and assessed using t tests, Chi square 
test, ANOVA, Mann–Whitney U, and ANCOVA. Frequen-
cies, means, and standard deviations were calculated and 
reported for the sample overall, as well as by sex, age, 
income, ethnicity, residence time in Anchorage for nutri-
tional status, dietary intake, and physical activity practices. 
Frequencies and percentages were calculated for the six 
sociocultural influences by demographic characteristics. 
Frequency of response rankings were also calculated for 
the SIS data by sex, age, ethnicity, income, and length of 
time spent living in Anchorage. An alpha level of 0.05 was 
used to identify statistically significant results, and all tests 
were two-sided.
Results
The analytic sample consists of 82 older adults currently 
living in Anchorage, Alaska. Sixty percent of the sample 
was aged between 65 and 74 years old, with a mean age of 
74 (SD = 8). The majority of participants were female (63%). 
The sample consisted of 61% Euro-American (White), 15% 
American Indian/Alaska Native (AI/AN), 15% Asian, and 
10% African American (Black) participants. Fifty-four per-
cent of the sample reported total household income below 
$25,000 per year, whereas 23% earned between $25,000 and 
$44,999 and 15% earned $45,000–$99,999 annually. Less 
than one-tenth reported earning more than $100,000 per 
year. On average, participants have been living in Anchor-
age for 31 years (SD =19) and most lived alone (63%).
Table 1 provides anthropometrics (height, weight, BMI, 
WtHR) and weight status (based on BMI categories) for the 
overall sample, and then separated by sex, age, ethnicity, 
income, the number of years spent living in Anchorage, and 
the number of people in the household. The table also shows 
statistically significant differences from t tests for the three 
dichotomous variables: sex, age, and number of people in 
the household. Weight status in Table 1 is based on the fol-
lowing BMI categories: healthy weight (18.5–24.9), over-
weight (25–29.9), obese (30+), since no individuals were 
underweight. This Anchorage sample consisted of 82% of 
participants with a BMI above 25 (overweight/obese) and 
90% of the sample had an unhealthy WtHR (ratio that is 
greater than 50%). Only 8 individuals had healthy WtHR, 
and all were female.
Table 1 indicates that height and weight varied both by 
sex and the number of people in the household. As expected 
from the literature, men were taller and heavier than females. 
Additionally, people living with one or more persons in their 
home were also likely to be taller and heavier than seniors 
who lived alone. ANOVA indicated significant differences in 
age groups. Individuals aged up to 69 years old had signifi-
cantly greater BMI (35) than individuals aged 70–79 years 
(28.09), which then went back up to 30 in the 80+ age 
group. This difference is meaningful because in the middle 
age group, the average BMI was on the border between the 
overweight and obese categories, an ideal point for interven-
tion. There is an inverted-U curve in BMI associated with 
length of time spent living in Anchorage among this sample. 
Mean BMI was 25 for individuals living in Anchorage for 
10 years or less, which increased substantially to 38.8 for 
individuals in the 11–20 year range, then decreased to 30.8 
for individuals living in Anchorage for 21 or more years and 
is statistically significant (also see [27]).
Although WtHR did not vary significantly by age, a sta-
tistical association appeared for length of time spent living in 
Anchorage, as it did for BMI. Among the ≤ 10 year residents, 
the mean WtHR is 0.55, increased to 0.65 for the 11–20 year 
group, where it remained for the 21+ group (0.63). ANOVA 
did not indicate statistically significant findings by ethnicity 
or income level. Sample Anchorage residents had high rates 
of overweight, obesity, and unhealthy WtHR, when com-
pared to the CDC’s national reference population [28], but 
significant differences between the sample and the reference 
population only appeared in two measures. Females under 
age 69 in the sample were significantly shorter (158.2 cm) 
than the CDC reference population (161.6 cm) according to 
independent samples t test. The second significant outcome 
was for waist circumference among 70–79 year old females 
in the sample (92.2 cm) compared to the reference popula-
tion (99.8 cm). Waist circumference was compared because 
there are no national reference data for WtHR.
Although this sample of Anchorage seniors displays high 
rates of overweight, obesity, and unhealthy WtHR, this sam-
ple also has very similar anthropometric characteristics to 
the national reference population. The analysis revealed few 
significant associations with BMI or WtHR measures within 
the sample, with the exception of age and length of time 
spent living in Anchorage. Much of the literature suggests 
that income, sex, and ethnicity can all play a role in nutri-
tional status [29–31]; however, this Anchorage sample may 
show that not all aging adults are biologically affected by 
such influences in the same ways.
Overall, research participants differ significantly from 
recommended energy and macronutrient intakes [32]. Fol-
lowing standard conventions for nutrition analysis with older 
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adults [33], individuals who reported less than 600 calories 
(N = 7) or greater than 3500 calories per day (N = 2) were 
excluded as outliers from the macronutrient calculations (see 
Table 2). Although men were reportedly within recommen-
dations for protein, they over-consumed carbohydrates, fats, 
and sweets. Sample women significantly over-consumed 
protein, carbohydrates, and fats. Both men and women were 
below recommendations for daily fiber. Men and women met 
recommendations for percent of daily caloric intake from 
protein but consumed statistically more of their daily calo-
ries from fat than is recommended for seniors.
Once foods were classified into food groups, the most 
commonly consumed food items in this Anchorage sam-
ple of older adults was grains followed by fats/sugars 
(Table 3). T-tests indicated a significant difference only 
in consumption of the fat/sugar food group by sex, so that 
men consumed more average daily servings than women in 
this Anchorage sample. However, consumption of all other 
food categories and HEI scores did not vary statistically 
based on sex or number of people living in the household. 
Additionally, ANOVA revealed no significant differences 
for consumption patterns or HEI based on age, income, 
length of time living in Anchorage, or ethnicity.
When taken as a whole, this sample of Anchorage sen-
iors did not meet the United States Department of Agricul-
ture dietary recommendations for seniors [32] for any food 
group, but rather was low on daily consumption of vegeta-
bles, fruit, grains, protein, and dairy products. Anchorage 
seniors in this study also over-consumed in the fat/sugar 
Table 1  Anthropometrics and nutritional status of the sample overall, and separated by sex, age, ethnicity, income, length of residence in 
Anchorage (ANC), and number of people in the household (HH), and results of t tests (sex, age, and number of people in the HH only)
*Significant difference in height between men and women (t(80) = 7.12, p = 0.000)
¥ Significant difference in weight between men and women (t(80) = 3.22, p = 0.002)
∞ Significant difference in height by number of people residing in household (t(80) = − 2.8, p = 0.006)
§ Significant difference in weight by number of people residing in household (t(80) = − 2.08, p = 0.04)
N Anthropometrics Weight status
Height (cm) Weight (kg) BMI WtHR Healthy Over-weight Obese
Mean (SD) Mean (SD) Mean (SD) Mean (SD) (%) (%) (%)
Overall 82 162.21 (10.07) 81.39 (23.77) 31.31 (10.86) 0.62 (0.09) 18.3 36.6 45.1
Sex
 Male 30 170.42 (8.74)* 92.36 (23.78)¥ 33.2 (12.15) 0.64 (0.09) 6.7 40 53.3
 Female 52 157.48 (7.43) 75.05 (23.26) 30.23 (9.26) 0.62 (0.09) 25 34.6 40.4
Age
 Under 69 years 31 164.36 (9.91) 90.76 (24.95) 35.02 (13.43) 0.64 (0.11) 9.7 25.8 64.5
 70–79 years 26 161.97 (9.27) 73.87 (14.3) 28.09 (4.65) 0.59 (0.08) 23.1 42.3 34.6
 80+ years 25 159.8 (10.86) 77.58 (29.83) 30.07 (10.93) 0.62 (0.07) 24 44 32
Ethnicity
 Euro-American 50 164.68 (8.83) 84.68 (22.99) 32.23 (12.36) 0.61 (0.09) 16 34 50
 AI/AN 12 157.83 (11.84) 69.18 (29.24) 27.12 (7.36) 0.58 (0.12) 33.3 50 16.7
 Asian 12 156.17 (9.86) 77.97 (24.55) 31.43(7.52) 0.66 (0.09) 16.7 33.3 50
 African-American 8 162.43 (10.77) 84.21 (27.38) 31.7 (9.16) 0.63 (0.06) 12.5 37.5 50
Income
 <  $25,000 44 158.73 (8.20) 76.39 (23.16) 31.15 (12.08) 0.62 (0.1) 20.5 38.6 40.9
 $25,000–44,999 19 162.4 (10.48) 90.47 (33.30) 34.11 (12.37) 0.66 (0.09) 15.8 26.3 57.9
 $45,000–99,999 12 168.71 (10.63) 81.88 (14.75) 28.73 (3.95) 0.58 (0.09) 25 33.3 41.7
 > $100,000 7 172.49 (7.39) 87.3 (15.15) 29.21(3.86) 0.6 (0.06) 0 57.1 42.9
Years in ANC
 < 10 years 16 160.06 (7.37) 64.51 (13.41) 25.05 (4.11) 0.55 (0.07) 50 37.5 12.5
 11–20 years 17 161.45 (11.1) 93.86 (36.34) 38.81 (5.79) 0.63 (0.09) 5.9 41.2 52.9
 ≥ 21 years 49 163.18 (10.51) 82.57 (19.7) 30.81 (5.79) 0.63 (0.09) 12.2 43.7 53.1
No. of people in HH
 1 52 159.94 (9.06)∞ 77.14 (20.26)§ 30.86 (10.75) 0.62 (0.09) 17.3 40.4 42.3
 2+ 30 166.15 (10.67) 88.74 (30.07) 32.09 (11.18) 0.62 (0.09) 20 30 50
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Table 2  Means, standard 
deviations, and results of t 
tests for macronutrients among 
sample participants compared 
to recommendations for older 
adults, separated by sex (N = 73)
*Statistically significant value at the < 0.05 level
Sample mean SD t value P value
Recommended macronutrient intakes for males
 Total calories (kcal) 1800 1581.11 653.13 − 1.74 0.093
 Protein (g) 56 62.15 29.08 1.10 0.282
 Carbohydrates (g) 130 162.93 68.96 2.48 0.020*
 Dietary fiber (g) 28 16.3 9.76 − 6.22 0.000*
 Kcal from fat (%) 20–35 43.18 8.99 7.61 0.000*
 Kcal from protein (%) 10–35 14.27 2.26 − 1.67 0.107
 Kcal from carbohydrates (%) 45–65 43.99 8.75 − 3.57 0.000*
 Kcal from sweets (%) < 10 12.4 10.55 2.16 0.040*
Recommended macronutrient intakes for females
 Total calories (kcal) 1600 1775.91 741.59 1.609 0.115
 Protein (g) 46 65.98 29.27 4.63 0.000*
 Carbohydrates (g) 130 206.09 77.39 6.67 0.000*
 Dietary fiber (g) 22 18.9 9.52 − 2.19 0.030*
 Kcal from fat (%) 20–35 39.03 8.37 7.32 0.000*
 Kcal from protein (%) 10–35 16.05 6.1 0.061 0.951
 Kcal from carbohydrates (%) 45–65 46.38 11.55 0.22 0.826
 Kcal from sweets (%) < 10 9.96 7.83 1.70 0.096
Table 3  Mean daily servings, standard deviation (in parentheses), and results of t tests for various food groups for the sample overall, and sepa-
rated by age, sex, ethnicity, income, length of time in ANC, and number of people in the HH
*Significant difference in consumption of fats/sugars between males and females (t(80) = 3.06, p = 0.003)
N Vegetables Fruit Grains Protein Dairy Fats/sugars HEI
Sex
 Overall 82 3.45 (3.5) 1.41 (1.09) 4.42 (4.78) 2.42 (1.61) 1.36 (1.49) 2.93 (1.75) 57 (13.69)
 Male 30 3.83 (4.04) 1.30 (1.0) 5.37 (3.61) 1.82 (1.59) 1.71 (1.88) 3.61 (1.82)* 54.37 (15.16)
 Female 52 3.23 (3.18) 1.48 (1.15) 3.87 (2.54) 1.59 (1,64) 1.17 (1.19) 2.54 (1.59) 58.63 (12.66)
Age
 Under 69 31 2.70 (1.77) 1.23 (1.01) 4.78 (3.04) 1.90 (1.76) 0.93 (0.89) 3.04 (3.04) 55.97 (14.9)
 70–79 26 4.02 (3.23) 1.70 (1.21) 3.51 (2.78) 1.47 (1.45) 1.22 (1.13) 2.78 (1.47) 58.46 (14.07)
 Over 80 25 3.8 (5.04) 1.33 (1.04) 4.91 (2.96) 1.88 (1.65) 2.06 (2.10) 2.96 (1.88) 57.00 (12.07)
Ethnicity
 Euro-American 49 4.08 (4.13) 1.46 (0.97) 5.07 (3.0) 1.82 (1.68) 1.39 (1.63) 3.00 (1.82) 58.40 (14.07)
 Asian 12 2.83 (2.39) 1.63 (1.27) 4.35 (2.79) 1.43 (1.56) 0.93 (0.93) 2.79 (1.43) 57.75 (11.69)
 AI/AN 12 2.43 (1.59) 1.28 (1.30) 2.95 (2.54) 1.45 (1.45) 1.15 (0.86) 2.54 (1.45) 56.25 (13.14)
 African-American 8 2.01 (1.46) 1.00 (1.31) 2.65 (3.34) 2.26 (1.66) 2.18 (1.89) 3.34 (2.26) 49.0 (14.43)
Annual income
 < $25,000 44 3.19 (2.49) 1.48 (1.20) 3.95 (2.54) 1.54 (1.55) 1.34 (1.31) 2.54 (1.54) 59.05 (13.74)
 $25,000–44,999 19 3.17 (4.34) 1.07 (0.67) 4.85 (3.0) 1.34 (1.93) 0.78 (0.60) 3.00 (1.34) 54.42 (13.54)
 $45,000–99,999 12 4.3 (4.88) 1.33 (0.97) 6.2 (3.43) 1.92 (1.53) 2.01 (2.58) 3.43 (1.92) 55.92 (12.56)
 $100,000+ 7 4.44 (4.20) 2.04 (1.36) 3.10 (4.41) 2.83 (1.53) 1.97 (1.45) 4.41 (2.83) 53.86 (16.55)
Length of time in ANC
 < 10 years 16 2.86 (2.40) 1.2 (0.94) 3.18 (2.43) 1.39 (1.61) 1.29 (1.36) 2.43 (1.39) 54.88 (15.03)
 11–20 17 4.64 (4.9) 1.61 (0.94) 4.51 (2.52) 1.54 (1.28) 1.21 (1.23) 2.52 (1.54) 60.24 (14.48)
 21+ years 49 3.23 (3.40) 1.41 (1.90) 4.79 (3.25) 1.87 (1.74) 1.44 (1.63) 3.25 (1.87) 56.69 (13.06)
No. of people in HH
 1 52 3.31 (3.2) 1.4 (1.11) 4.66 (5.34) 2.43 (1.58) 1.49 (1.69) 2.89 (1.6) 57.85 (14.53)
 2+ 30 3.68 (4.0) 1.41 (1.07) 4 (3.65) 2.42 (1.71) 1.14 (1.06) 3.01 (2) 55.73 (12.24)
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group, according to t tests comparing sample servings to 
USDA recommendations.
HEI scores for the reference population compared to 
sample participants, ranged from a minimum score of 23 
(very poor diet) up to a maximum of 84 (high-quality diet) 
and averaged 57. The CDC categorizes older adults (age 
65 and over) into two age groups for HEI calculations 
with a cutpoint at 70 years of age [25]. T-tests indicate 
that the CDC reference population for all older adults had 
HEI scores statistically higher than the sample. Since a 
higher score indicates healthier eating habits, the reference 
population has statistically better dietary quality than the 
sample, regardless of age.
All physical activities reported on the CHAMPS were 
categorized into light, moderate, or vigorous physical 
activities based on their corresponding MET values, and 
compared to CDC recommendations for older adult physi-
cal activity. These Anchorage data were then compared 
to national references and recommendations to determine 
if they differ significantly in this far northern location. 
The most common activities were reading, visiting with 
friends or family, doing light housework, walking to do 
errands, and using a computer. Analyses indicate that very 
few seniors in this Anchorage sample engage in vigorous 
exercise-related activities (N = 6), so physical activities 
analyzed from the CHAMPS were separated as moderate 
intensity activities, and all activities combined.
Analyses indicated that sex is a significant factor in 
energy expended per week in physical activity (measured 
in kilocalories), such that males expended more energy 
in moderate activities and in all combined activities, than 
females (Table 4). Individuals under age 70 burned sig-
nificantly more energy in vigorous activities than older 
individuals, despite small sample size (N = 6). Residing 
in a home with at least one other individual was also sig-
nificantly associated with higher energy expenditure in 
moderate activities and vigorous activities than individu-
als who live alone.
ANOVA confirms that the youngest seniors were engag-
ing in more moderate activities than older individuals and 
expended significantly more energy doing so. Likewise, 
when all activities were combined, the younger participants 
engaged in more weekly activities than the older individuals. 
When combining all activities, there is an inverted-U curve 
indicating that the youngest age group (≤ 69 years) expended 
approximately the same amount of energy per week as the 
oldest age group (80+); however, the middle age group 
(70–79 years) expended significantly more energy than the 
other two age groups. In other words, although the youngest 
age group engaged in significantly more weekly activities 
than the oldest age group, they did not expend significantly 
more weekly energy because they were engaging in a large 
number of low-intensity activities (such as reading).
The data also revealed one statistically significant asso-
ciation in physical activity by ethnicity. The weekly fre-
quency of all activities performed was statistically lower for 
American Indian/Alaska Native participants when compared 
to White or Asian participants. There were no significant 
differences for frequency of moderate activities, moderate 
caloric expenditure, or all caloric expenditure by ethnicity 
or number of people residing in the household. Income was 
not a significant factor on the number of weekly moderate 
activities or all combined activities performed; however, 
there was a statistical association between energy expendi-
ture on moderate activities and income. Although frequency 
of weekly activities may not be significantly different, the 
Table 4  Mean weekly energy expenditure in calories (standard devia-
tions in parentheses) for exercise-related activities among Anchorage 
residents overall, and by age, sex, income, length of time in Anchor-
age, ethnicity, and number in HH, and results of t tests (sex, age, 
number of people in HH only)
*Significant difference in EE for all activities by sex (t(80) = 2.25, 
p = 0.03)
**Significant difference in EE for moderate activities by sex 
(t(80) = 2.86, p = 0.005)
***Significant difference in EE for moderate activities by # people in 
HH (t(80) = − 1.71, p = 0.008)
N Energy expendi-




Overall 82 3955 (3271) 1809 (2271)
Sex
 Male 30 4998 (3855)* 2713 (2885)**
 Female 52 3353 (2744) 1287 (1643)
Age
 Under 69 31 2481 (4190) 2769 (3091)
 70–79 26 3204 (2268) 1426 (1480)
 Over 80 25 2845 (1973) 10,167 (1084)
Ethnicity
 Euro-American 49 4636.7 (3458) 2200 (2556)
 Asian 12 3762 (2869) 1613 (2006)
 AI/AN 12 2517 (2637) 1016 (1455)
 African-American 8 2143 (2346) 844 (993)
Annual income
 <  $25,000 44 3225 (2531) 1290 (1473)
 $25,000–44,999 19 4038 (3372) 1763 (2369)
 $45,000–99,999 12 5236 (3893) 2702 (2363)
 $100,000+ 7 6124 (4888) 3662 (4407)
Length of time in Anchorage
 < 10 years 16 2418 (1818) 962 (877)
 11–20 years 17 5030 (3637) 2333 (2211)
 21+ years 49 4084 (3375) 1903 (2547)
No. of people in HH
 1 52 3486 (2711) 1488 (1668)
 2+ 30 4769 (3984) 2365 (3001)***
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highest income groups tended to engage in activities that 
burn more energy than the lowest income group. Length of 
time living in Anchorage was not statistically related to any 
physical activity measures.
The CDC recommends at least 150 min of moderate 
intensity activity every week in addition to muscle-strength-
ening activities twice a week, or 75 min of vigorous-inten-
sity activity in addition to muscle-strengthening activities 
twice a week, or a mix of moderate and vigorous-intensity 
activities in addition to muscle-strengthening activities twice 
a week for seniors [34]. Only one participant met these 
recommendations for physical activity (1.2% of the sam-
ple); however, approximately 35% of the national reference 
population of seniors meet recommended guidelines [35]. 
Therefore, this Anchorage sample was significantly below 
the national reference sample and did not meet recommenda-
tions for physical activity.
At least half of all participants recognized the role of fam-
ily members, cultural identity, and participation in cultural 
events on their dietary and activity patterns. However, fewer 
participants indicated that the media, friends, or subsist-
ence practices have much effect on their dietary and physi-
cal activity patterns [23]. Responses on the 5-point scale 
are condensed into two categories (following [36, 37]); has 
no to very little role in my choices (low) and has some to 
most important role in my choices (high) in order to test 
for differences by sex, age, ethnicity, income, length of 
time in Anchorage, and number of people in the household 
(Table 5). Chi square tests of difference for sex revealed no 
significant findings for any of the six sociocultural variables; 
however, differences were found for age, ethnicity, length 
of time living in Anchorage, and number of people in the 
household.
Significant differences from Chi square tests by age 
showed that seniors in the oldest age group (80+ years old) 
reported a stronger role of the media on their dietary and 
activity patterns than seniors below age 80. Additionally, 
there was a stronger relationship between the influence of 
friends on younger seniors (below age 70) as opposed to sen-
iors over age 70 for diet and activity. However, the remaining 
sociocultural influences did not vary significantly by age.
Ethnicity was only a significant factor in the measure of 
cultural identity. Participants who were Alaska Native were 
statistically more likely to report high influence of their cul-
tural identity on their dietary and physical activity patterns 
than other ethnic groups. The media, friends, family, par-
ticipation in cultural events, and subsistence knowledge and 
skills did not vary significantly by ethnic groups. There were 
also no significant differences for any of the sociocultural 
influences by income.
However, sample participants who had lived in Anchor-
age the longest (21+ years) reported significantly stronger 
influences of friends on their diet and activity practices 
than participants who had lived in Anchorage for less than 
20 years. Additionally, seniors living with at least one other 
person in their homes were also statistically more likely to 
report a higher influence of their family members on diet 
and activity patterns. This result is not surprising since the 
other person living in the home with them is often a family 
member, usually spouse or children.
Mann–Whitney U nonparametric tests were used to test 
each of the SIS variables condensed into the two response 
options. Significant results from the tests revealed asso-
ciations between the media influence and greater energy 
expenditure in all activities and in moderate activities. 
Likewise, the influence of friends was also related to energy 
expenditure in all activities. The test resulted in significant 
findings for the influence of family on fruit consumption, as 
well as the influence of participating in cultural events on 
the consumption of fats/sweets. Greater influences from the 
media and friends resulted in increased energy expenditure, 
greater influence from family was related to increased fruit 
intake, and greater participation in cultural events was asso-
ciated with increased intake of fats/sweets. No associations 
were found for cultural identity or subsistence knowledge 
and skills in the nonparametric tests. Likewise, none of the 
SIS variables were statistically related to BMI or WtHR, 
HEI score, or intake of vegetables, grains, protein, or dairy.
Discussion
The literature on older adult dietary intake suggests that 
most seniors in the U.S. do not get enough fruit and vegeta-
bles, especially in urban settings [38]. Likewise, research 
suggests that high rates of overweight and obesity in urban 
locations [39] and in the circumpolar north are not uncom-
mon [40]. These project findings seem to support the asser-
tion that the pressures of urban living are compounded with 
the stressors of the Subarctic environment to create a local 
biology of high rates of cross-cultural obesity in later life 
[41–43]. However, improved activity and nutritional out-
comes can come from programs and interventions that 
reduce the stressors of urban isolation, increase physical 
activity opportunities and intake of fruit and vegetables by 
bolstering social supports [44–46].
Study seniors in their 70s had higher BMIs than partici-
pants in their 60s or 80s. This relationship is supported in 
the research, where it is common for the oldest-old to lose 
weight and become more frail [47]. These findings and other 
research suggest that weight reduction strategies are best 
implemented with younger seniors while the oldest seniors 
may benefit more from fall prevention, balance, and strength 
training to reduce frailty [48, 49].
Healthy aging strategies should intervene in diet and 
activity patterns before reaching older adulthood to prevent 
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these dramatic increases in body weight and nutritional sta-
tus that seem to accompany increasing age and length of 
time spent in Anchorage. The literature also suggests that 
new arrivals to urban locations often adjust to their new sur-
roundings through dietary and activity patterns that promote 
weight gain [50, 51]. Since new arrivals are also unlikely to 
have extensive social connections, interventions that provide 
social supports for new senior residents are well positioned 
to positively affect diet, activity, and nutritional status in 
Anchorage [10, 52]. Programs that are successful at increas-
ing dietary quality and physical activity among American 
Indian/Alaska Native peoples are also culturally tailored, 
community-based projects that include subsistence compo-
nents [53–57].
Seniors in this project reported a variety of sedentary 
activities but few moderate or vigorous physical activities. 
Television watching and reading made up much of the day 
for most seniors. Younger seniors were more likely to engage 
in moderate activities, vigorous activities, and expended 
more weekly energy than the oldest seniors, which is to be 
expected since research suggests adults tend to decrease 
activity as age and frailty increase [58, 59]. Although 
these findings link living with at least one other person to 
increased body weight, these analyses also show that liv-
ing with a spouse/roommate can increase weekly energy 
expenditure. Increasing activity among seniors may be best 
done at the household level, since these housemates have 
such an influence on behaviors.
Exercise results in this project also indicate that Anchor-
age senior women expend less weekly energy than men, and 
that Alaska Native participants expended the least energy 
when compared to all ethnic groups. Both of these findings 
are evidenced in the older adult literature, where women and 
ethnic minorities tend to obtain the least amount of exercise 
in old age [60]. Although some research suggests indige-
nous circumpolar populations obtain high levels of physical 
activity [61], most research among Alaska Natives suggests 
the opposite [62, 63]. Physical activity programs should be 
targeted to Alaska Native seniors living in Anchorage, espe-
cially those that are culturally-appropriate and meaningful, 
such as subsistence activities [64, 65].
The media can influence older adult’s behaviors, which 
may be no surprise considering retired adults spend nearly 
80% of their waking time engaged in sedentary pursuits 
such as reading, using computers, and watching TV [66, 
67]. In this project, 89% of study participants (N = 73) 
reported daily reading and 85.4% of participants (N = 70) 
reported daily television watching. Although Tennant 
et al.’s research [68] suggests that younger seniors are 
more savvy with electronic media, this project found that 
older seniors reported greater influence of the media on 
their choices. It could be that older seniors consume more 
media than younger seniors in Anchorage, since younger 
seniors are more likely to be spending their day time work-
ing or volunteering and older seniors are more likely to 
be retired and spending their day time consuming various 
sources of media [69]. Public health interventions should 
utilize various media outlets to reach seniors in Anchor-
age of all ages, especially the hard-to-reach oldest adults 
where research suggests targeted media can increase physi-
cal activity [70].
A statistically significant association was found for the 
influence of friends on younger seniors. Research shows 
that younger seniors are more likely to have varied social 
connections than the oldest seniors, which explains this con-
nection between younger age and influence of friends [71]. 
This is because older seniors are more likely to have expe-
rienced the loss of many of their friends through declining 
health, moving away, or death, leading to greater rates of 
isolation [44]. Seniors who had lived in Anchorage longer 
also reported a greater influence of their friends on diet 
and activity behaviors than newly arrived residents. Older 
adults who have newly arrived in Anchorage are less likely 
to have established friendships than seniors who have lived 
in Anchorage for several years. Therefore, interventions that 
increase social opportunities for seniors can increase their 
healthy aging behaviors and general well-being.
Living with spouses, children, or other relatives was a 
common arrangement among those seniors who reported 
that family was an important influence. As expected, family 
members living in the same home were likely to influence 
the diet and activity choices of study participants. Although 
the literature has found that family can influence both 
healthy and unhealthy behaviors [72, 73], public health ini-
tiatives that include entire households in promoting healthy 
behaviors can have the greatest impact on healthy aging 
[74–76].
Using a framework of the social determinants of health 
underscores the importance of social and cultural influences 
on diet, activity, and nutritional status among urban Anchor-
age’s senior population. Sociocultural factors have a greater 
effect on seniors’ diet and exercise patterns than they do on 
BMI and WtHR. Features of the sociocultural environment 
might influence some diet and exercise habits but are not 
entirely responsible for the high rates of obesity within the 
community indicating a need for more culturally-responsive 
programs that maintain relationships with family members 
and make connections between seniors with similar healthy 
aging goals in order to improve diet and activity practices 
in the urban Subarctic.
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